3-Chlorobenzothiophene-2-carbonyl chloride 1 was reacted with 4-aminoacetophenone in acetone to give compound 2. In order to prepare chalcones 3a-d, compound 2 was condensed with various aldehydes in the presence of KOH in DMF. These chalcones 3a-d on cyclization with urea, thiourea, hydroxylamine hydrochloride, phenyl hydrazines and hydrazine hydrate gave the corresponding oxapyrimidines 4a-d, isoxazolines 5a-d, pyrazoles 6a-h, pyrazolines 7a-d and  thiopyrimidines 8a-d , respectively. The structures of all the synthesized compounds were confirmed by spectral data and had been screened for antibacterial activity.
INTRODUCTION
Chalcones are α,β-unsaturated ketones containing a reactive ketoethylenic -CO-CH=CH-group. The presence of α,β-unsaturated carbonyl system in the chalcone nucleus makes it biologically active. Some substituted chalcones and their derivatives have been reported to possess some interesting biological properties such as antifungal 1 , insecticidal 2 , anaesthetic 3 and ulcerogenic 4 activities. In addition, chalcones serve as intermediates for the synthesis of various heterocycles such as pyrazolones, oxazoles, pyrimidines etc., which are found to have extensive pharmaceutical applications. Oxapyrimidines and thiopyrimidines are currently used in the chemotherapy of Acquired Immune Deficiency Syndrome (AIDS). Several pyrimidine derivatives containing drugs have exhibited antiulcer 5 and anti-AIDS 6 activities. The pyrimidine nucleus occurs in biologically important products such as nucleic acids, vitamins, coenzymes and pharmacologically useful products of plant origin. With the intention to synthesize more potent antimicrobial agents, the pyrimidine moiety has been condensed with different types of heterocycles such as furan 7 , thiophene 8 , pyrrole 9 , pyrazole [10] [11] , thiazole 12 , imidazole [13] [14] , pyrazine 15 and indole 16 etc. Further to our search for new antimicrobial agents we report herein the preparation of new isoxazoline, pyrimidine and pyrazoline chalcone derivatives from 4-acetylphenyl-3-chloro-1-benzothiophene-2-carboxamide compound. The antibacterial and antifungal activities of the resulting derivatives were screened and the relationship of molecular structure and the bioactivity are discussed.
RESULTS AND DISCUSSION
The preparation of the target chalcones 3a-d started from the amidation of 3-chlorobenzothiophene-2-carbonyl chloride 1, which was prepared by the reaction of cinnamic acid with thionyl chloride in DMF and pyridine according to the reported method 17 . Upon condensation of compound 2 and various aldehydes in the presence of KOH in DMF, chalcones 3a-d were obtained in 80-86% yield (Scheme-1). Further condensation of chalcones 3a-d with urea, thiourea, hydroxylamine hydrochloride, hydrazine hydrate and various phenylhydrazines, respectively, oxo-pyrimidines 4a-d, thio-pyrimidines 8a-d, isoxazolines 5a-d, pyrazolines 7a-d and pyrazoles 6a-h were successfully prepared. (Scheme-2).
Scheme-2:
General synthetic procedure for oxo-pyrimidines 4a-d, isoxazolines 5a-d, pyrazoles 6a-h, pyrazolines 7a-d and thio-pyrimidines 8a-d. 
EXPERIMENTAL
All chemicals were analytical grade, purchased from commercial suppliers and used as received without further purification. Melting points were determined in open capillary and were uncorrected. FT-IR spectra were recorded on a Nicolet Fourier Transform Infrared Spectrophotometer: Impact 410 (Nicolet Instrument Technologies, Inc. WI, USA). Infrared spectra were recorded between 400 cm -1 to 4,000 cm -1 in transmittance mode.
1
H-NMR and 13 C-NMR were obtained in DMSO-d 6 at 400 MHz for 1 H nuclei and 100 MHz for 13 C nuclei (Varian Company, USA). All chemical shifts were reported in parts per million (ppm) using residual proton or carbon signal in deuterated solvents as internal references. Mass spectra were obtained using matrixassisted laser desorption ionization mass spectrometry (MALDI-TOF) by using dithranol as a matrix. Elemental analysis (C, H, N and S) was performed on Perkin Elmer 2400 analyzer. The purity of the compound was checked by TLC on silica gel and further purification was performed through column chromatography (silica gel, 60-120 mesh).
Preparation of 3-chloro-1-benzothiophene-2-carbonylchloride (1)
The compound 1 was prepared according to the literature procedure 17 m.p 112-114 0 C (Lit.mp 110-112 0 C)
Preparation of 4-(acetylphenyl)-3-chloro-1-benzothiophene-2-carboxamide (2)
A mixture of 4-aminoacetophenone (1.35 g, 0.01 mol) and 3-chloro-1-benzothiophene-2-carbonylchloride (2.31 g, 0.01 mol) was dissolved in dry acetone (40mL). The reaction mixture was refluxed for 4 h. Periodically, sodium carbonate was added to neutralize HCl evolved during the reaction. Finally, the reaction mixture was cooled and poured into crushed ice. The resulting precipitate was filtered, washed with water, dried and recrystallized from methanol to give compound 2 as white needles.
IR ν (cm N-(4-Acetylphenyl)-3-chloro-1-benzothiophene-2-carboxamide 2 (3.29 g, 0.01 mol) was dissolved in DMF (20 mL) and benzaldehyde (1.06 g, 0.01 mol) was added to the reaction mixture with constant stirring at room temperature. Then 40% KOH in distilled water was added to the reaction mixture with constant stirring at room temperature. After 24 h, the reaction mixture was poured into crushed ice and neutralized with HCl. The precipitate was filtered, washed with water, dried and recrystallized from methanol. The resulting solid was further purified by column chromatography using a gradient mixture of n-hexane and chloroform (90:10) as an eluent to obtain 3a. Compounds 3b-d were prepared by similar methodology.
IR ν (cm 
3-Chloro-N-{4-[(2E)-3-(4-methoxyphenyl)prop-2-enoyl]phenyl}-1-benzothiophene -2-carboxamide (3b)
3-Chloro-N-{4-[(2E)-3-(4-chlorophenyl)prop-2-enoyl]phenyl}-1-benzothiophene-2-carboxamide (3c)
3-Chloro-N-{4-[(2E)-3-(4-nitrophenyl)prop-2-enoyl]phenyl}-1-benzothiophene-2-carboxamide (3d)
IR ν (cm A mixture of compound 3a (2.50 g, 0.006 mol) in 1,4-dioxane (10 mL) and urea (0.36 g, 0.006 mol) was refluxed for 15 h. The completion of the reaction was monitored by TLC. The reaction mixture was allowed to cool down to room temperature and, then poured into crushed ice with constant stirring. The reddish yellow solid was obtained, filtered, washed with water, dried and recrystallized from 1,4-dioxane to produce 4a. Compounds 4b-d were prepared in the same manner.
General procedure for synthesis of compounds 5a-d.

Exemplary detail for 3-Chloro-N-[4-(5-phenyl-4,5-dihydroisoxazol-3-yl) phenyl]-1-benzothiophene-2-carboxamide (5a)
A mixture of compound 3a (2.50 g, 0.006 mol) in DMF (25 mL) and hydroxylamine hydrochloride (0.41 g, 0.006 mol) was refluxed for 15 h. The completion of the reaction was monitored by TLC. The reaction mixture was allowed to cool down to room temperature, and then poured into ice cooled water with constant stirring. The precipitate was filtered, washed with water, dried and recrystallized from 1,4-dioxane. The resulting solid was further purified by silica column, using a gradient mixture of chloroform/acetone (80:20) as an eluent to obtain 5a. Compounds 5b-d were prepared in the same manner.
3-Chloro-N-{4-[5-(4-chlorophenyl)-4,5-dihydroisoxazol-3-yl] phenyl}-1-benzothio phene-2-carboxamide (5c)
IR ν (cm 3-chloro-N-[4-(1,5-diphenyl-4,5-dihydro-1H-pyrazol-3-yl)phenyl]-1-benzothiophene-2-carboxamide (6a) A mixture of compound 3a (2.50 g, 0.006 mol) in DMF (25 mL) and phenylhydrazine (0.64 g, 0.006 mol) was refluxed for 15 h. The completion of the reaction was monitored by TLC. The reaction mixture was allowed to cool down to room temperature and poured into ice cooled water with constant stirring. The resulting precipitate was filtered, washed with water, dried and recrystallized from 1,4-dioxane to produce 6a. Compounds 6b-h were prepared in the same manner.
3-Chloro-N-{4-nitrophenyl-)-4,5-dihydroisoxazol-3-yl]phenyl}-1-benzothiophene-2-carboxamide (5d)
IR ν (
General procedure for synthesis of compounds 6a-h.
Exemplary detail for
IR 
3-Chloro-N-[4-(1-phenyl-4-methoxyphenyl-4,5-dihydro-1H-pyrazol-3-yl)phenyl]-1-benzothiophene-2-carboxamide (6b)
3-Chloro-N-[4-(1-phenyl-4-chlorophenyl-4,5-dihydro-1H-pyrazol-3-yl)phenyl]-1-benzothiophene-2-carboxamide (6c)
3-Chloro-N-[4-(1-phenyl-4-nitrophenyl-4,5-dihydro-1H-pyrazol-3-yl)phenyl]-1-benzothiophene-2-carboxamide (6d)
4.6.4.
3-Chloro-N-{4-[1-(4-fluorophenyl)-4-phenyl-4,5-dihydro-1H-pyrazol-3-yl]phenyl}-1-benzothiophene-2-carboxamide (6e)
3-Chloro-N-{4-[1-(4-fluorophenyl)-4-methoxyphenyl-4,5-dihydro-1H-pyrazol-3-yl] phenyl}-1-benzothiophene-2-carboxamide (6f)
IR ν (cm 135.9, 135.8, 133.4, 132.0, 129.9, 129.4, 126.7, 126.6, 124.4, 124.3, 122.8,  121.5, 116.2, 115.1, 114.3, 55.2 
4.6.6.
3-Chloro-N-{4-[1-(4-fluorophenyl)-4-chlorophenyl-4,5-dihydro-1H-pyrazol-3-yl]phenyl}-1-benzothiophene-2-carboxamide (6g)
3-Chloro-N-{4-[1-(4-fluorophenyl)-4-nitrophenyl-4,5-dihydro-1H-pyrazol-3-yl] phenyl}-1-benzothiophene-2-carboxamide (6h)
IR ν (cm 3-chloro-N-[4-(6-phenyl-2-thioxo-1,2,5,6-tetrahydropyrimidin-4-yl)phenyl]-1-benzothiophene-2-carboxamide (8a) A mixture of compound 3a (2.92 g, 0.007 mol) in 1,4-dioxane (20 mL) and thiourea (0.53 g, 0.007 mol) was refluxed for 13 h. The completion of the reaction was monitored by TLC technique. The reaction mixture was allowed to cool down to room temperature, and then poured into ice cooled water with stirring. The light yellow solid was filtered, washed with water, dried and recrystallized from 1,4-dioxane which was purified by column chromatography on silica gel, using a gradient mixture of petroleum ether/ethyl acetate (85: 15) as an eluent to give compound 8a. Compounds 8b-d were prepared in the same manner.
3-Chloro-N-[4-(4-methoxyphenyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl]-1-benzoth iophene-2-carboxamide (7b)
3-Chloro-N-[4-(4-chlorophenyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl]-1-benzo thiophene-2-carboxamide (7c)
CONCLUSION
In conclusion, a new series of benzothiophene substituted isoxazolines, pyrimidines and pyrazoles derivatives were synthesized and evaluated for their antibacterial and antifungal activities. The newly synthesized heterocyclics exhibited mordarate antibacterial activity against S. aureus, B. subtilis, P. aeruginosa and E. coli and significant antifungal activity against C. albicans, C. pannical, A. niger and R. oryzae. It can be concluded that these classes of compounds certainly holds great promise towards good active leads in medicinal chemistry. A further study to acquire more information concerning pharmacological activity is in progress.
